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(54) RESIN COMPOSITION. ITS FILM AND ITS CURD BODY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a low dielectric constant resin composition excellent in 
pattern precision and adhesion to a substrate, developable with water or a dilute alkali solution 
and suitable for use in the formation of a soldering resist, an interlayer dielectric or the like for 
a printed wiring board and an 10 package and to provide a sensitive film using the resin 
composition. 

SOLUTION: The resin composition is a photosensitive resin composition containing an oligomer 
(A) obtained by reacting a polybasic acid anhydride (a) having at least two acid anhydride groups 
in one molecule with a diamine compound (b) and a polyol compound (c) and an ethylenically 
unsaturated group- containing polyhydroxy compound (d) as arbitrary components, a diluent (B), 
a photopolymerizatlon initiator (C) and a powder (D) having a dielectric constant of <3.5. 
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CLAIMS 



[Claim(s)] 

[Claim 1]Oligomer (A) and a diluent (B) which are produced by making a polyol compound (c) and 
an ethylenic unsaturated group containing hydroxy compound (d) react to a polybasic acid 
anhydride (a) and a diamine compound (b) which have at least two acid anhydride groups in one 
molecule as an optional component, A photosensitive resin composition, wherein a 
photopolymerization initiator (C) and a dielectric constant contain 3.5 or less powder (D). 
[Claim 2]The photosensitive resin composition according to claim 1 containing a surface-active 
agent (E). 

[Claim 3] A photosensitive resin composition given in claims 1 thru/or 2, wherein surface 
treatment of the powder (D) is carried out. 

[Claim 4]A photosensitive resin composition given in claims 1 thru/or 3 whose particle diameter 

of 3.5 or less powder (D) a dielectric constant is 30 micrometers or less. 

[Claim 5] A photosensitive resin composition given in claims 1 thru/or 4 to which a dielectric 

constant is characterized by the melting point of 3.5 or less powder (D) being not less than 1 00 

**. 

[Claim 6]A photosensitive resin composition given in claims 1 thru/or 5 whose powdered (D) 
dielectric constants are 3.0 or less. 

[Claim 7]A film which consists of a photosensitive resin composition given in claims 1 thru/or 6. 
[Claim 8]A photosensitive resin composition given in claims 1 thru/or 7, and a hardened material 
of a film. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the lower dielectric constant photosensitive 
resin composition useful as a solder resist, a layer insulation layer, etc. used for a multilayer 
substrate, a build up board, an IC package, etc., its film, and a hardened material. 
[0002] 

[Description of the Prior Art]In recent years, the demand to the improvement in the speed of 
electronic parts, such as a printed-circuit board and an IC package, and high-frequency-izing 
which improvement in the speed and high-frequency-ization are desired strongly, and use 
electronic equipment, such as a computer and a cellular phone, for it is strong. In order to reply 
to this demand, lower-dielectric-constantHzing of electronic parts and low dielectric tangent- 
ization are needed, and various examination is made, but there is no resin composition with 
which it is satisfied of all of a lower dielectric constant, a low dielectric tangent, patterning 
accuracy, and heat resistance. 
[0003] 

[Problem(s) to be Solved by the Invention]An object of this invention is to provide the above- 
mentioned lower dielectric constant, a low dielectric tangent, patterning accuracy, and the resin 
composition that solves a heat-resistant technical problem. 
[0004] 

[Means for Solving the Problem] Namely, this invention, (1) Oligomer (A) and a diluent (B) which 
are produced by making a polyol compound (c) and an ethylenic unsaturated group containing 
hydroxy compound (d) react to a polybasic acid anhydride (a) and a diamine compound (b) which 
have at least two acid anhydride groups in one molecule as an optional component, A 
photopolymerization initiator (C), a photosensitive resin composition, wherein a dielectric 
constant contains 3.5 or less powder (D), (2) A photosensitive resin composition of the above- 
mentioned (1) statement containing a surface-active agent (E), (3) A photosensitive resin 
composition the above (1), wherein surface treatment of the powder (D) is carried out thru/or 
given in (2), (4) A photosensitive resin composition the above (1) whose particle diameter of 3.5 
or less powder (D) a dielectric constant is 30 micrometers or less thru/or given in (3), (5) A 
photosensitive resin composition the above (1) thru/or given in (4) in which a dielectric constant 
is characterized by the melting point of 3.5 or less powder (D) being not less than 100 **, (6) A 
powdered (D) dielectric constant is related, without a photosensitive resin composition a film 
which consists of a photosensitive resin composition a photosensitive resin composition the 
above (1) which is 3.0 or less thru/or given in (5), (7) above (1), or given in (6), (8) above (1), or 
given in (7), and a hardened material of a film. 
[0005] 

[Embodiment of the Invention] Hereafter, this invention is explained in detail. The photosensitive 
resin composition of this invention is applied on a substrate, dries an organic solvent if needed, 
applies a negative mask, exposes ultraviolet rays, in dilute-alkali solution, is developed, ranks 
second, and it is used for it if needed, heat-hardening. 

[0006]The oligomer (A) used by this invention can be obtained by the ability to make a polyol 
compound (c) and an ethylenic unsaturation group content polyhydroxy compound (d) able to 
react to the polybasic acid anhydride (a) and diamine compound (b) which have at least two acid 
anhydride groups in one molecule as an optional component. 

[0007]As a polybasic acid anhydride (a) which has at least two acid anhydride groups in a 
molecule, Pyromellitic dianhydride, benzophenone tetracarboxylic dianhydride, biphenyl 
tetracarboxylic dianhydride, Biphenyl ether tetracarboxylic dianhydride, diphenylsulfone 
tetracarboxylic dianhydride, butane tetracarboxylic dianhydride, ethyleneglycol bis 
(anhydrotrimellitate), etc. are mentioned, and two or more sorts can be used, being able to be 
independent or mixing. 

[0008]As a diamine compound (b), although there is no restriction in particular, aromatic diamine, 
aliphatic diamine, etc. are mentioned, for example. As aromatic diamine, it is a 2,2-screw, for 
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example. [4-(4-anninophenoxy) phenyl] Propane, a screw [4-(4-aminophenoxy) phenyl] A sulfone, 
2,2-bis- [4-(3-aminophenoxy) phenyl] Hexafluoropropane, a screw [4-(4-aminophenoxy) phenyl] 
Biphenyl, a screw [4-(4-aminophenoxy) phenyl] Methane, a screw [4-(3-aminophenoxy) phenyl] 
Methane, a screw [4-(4~aminophenoxy) phenyl] Ether, a screw [4-C3-anninophenoxy) phenyl] 
Ether, a screw [4-(3-aminophenoxy) phenyl] Benzophenone, a screw [4-(4-aminophenoxy) 
phenyl] A benzanilide, a screw [4-(3-aminophenoxy) phenyl] A benzanilide, a 9,9-screw [4-(3- 
aminophenoxy) phenyl] A fluorene, p-phenylene diamine, m-phenylenediamine, p-xylenediamine, 
m-xylenediamine, 1 ,5-diamine naphthalene, 4,4'-benzophenonediamine, etc. are mentioned. 
[0009]As aliphatic diamine, for example Ethylenediamine, a tetramethylenediamine, 
Hexamethylenediamine, 1 ,2-diaminocyclohexane, a diaminopolysiloxane, 4,9-dioxa dodecane- 
1,12-diamine, ATBN1300x16 (made by Ube Industries, Ltd.), Jeffamine D-230 (made by the 
following and San Techno Chemical), D-400, D-2000, D-4000, ED-600, ED~900, ED-2001, and 
EDR-148 grade are mentioned. ** et al. — ** — two or more sorts can be used, being able to 
be independent or mixing. 

[0010]As that of a polyol compound (c), alkyi polyol, polyester polyol, polyether polyol, acrylic 
polyol, polybutadiene polyol, phenolic polyol, fire-resistant polyol, etc. are mentioned, for 
example. 

[0011]As alkyI polyol, 1 ,4--butanediol, 1 ,6-~hexanediol, 1 ,8-octanediol, neopentyl glycol, 
cyclohexane dimethanol, trimethylolpropane, pentaerythritol, etc. are mentioned. 
[0012]As polyester polyol, condensed type polyester polyol, addition condensation type polyester 
polyol, polycarbonate polyol, etc. are mentioned. As condensed type polyester polyol, ethylene 
glycol, propylene glycol, A diethylene glycol, 1 ,4-butanediol, 1 ,6-hexanediol, 1 ,8-octanediol, 1 ,9- 
nonanediol, neopentyl glycol, Diol compounds, such as 3-methyl-1,5-pentanediol, 1,4- 
hexanedimethanol, dimer aciddiol, and a polyethylene glycol. It is obtained by a condensation 
reaction with organic polybasic acid, such as adipic acid, isophthalic acid, terephthalic acid, and 
sebacic acid, and, as for a molecular weight, 100-100,000 are preferred. 

[0013]As addition condensation type polyester polyol, polycaprolactone is mentioned and, as for 
a molecular weight, 100-100,000 are preferred. Polycarbonate polyol is compounded by the ester 
interchange method by the formation of direct phosgene of polyol, and diphenyl carbonate, etc., 
and, as for a molecular weight, 100-100,000 are preferred. 

[0014]As polyether polyol, a PEG system, a PPG system, PTG system polyol, etc. are mentioned. 
PEG system polyol made the reactional initiator the compound which has active hydrogen, 
addition condensation of the ethyleneoxide is carried out, and, as for a molecular weight, 100- 
100,000 are preferred. PPG system polyol made the reactional initiator the compound which has 
active hydrogen, addition condensation of the propylene oxide is carried out, and, as for a 
molecular weight, 100-100,000 are preferred. PTG system polyol is compounded by the cationic 
polymerization of a tetrahydrofuran, and, as for a molecular weight, 100-100,000 are preferred. 
[0015]As polyether polyol other than the above-mentioned polyether polyol, an ethyleneoxide 
addition or a propylene oxide addition of bisphenol A, etc. is mentioned, and, as for a molecular 
weight, 100-100,000 are preferred. 

[0016]The acrylic ester polyol which is copolymer of hydroxyl content (meta) acrylic ester and 
the other (meta) acrylic ester as other polyols (meta). The polybutadiene polyol which is the gay 
or copolymer which has hydroxyl at the end by the copolymer of butadiene. The fire-resistant 
polyol containing FENORIKKU polyol, epoxy polyol, a phosphorus atom, a halogen atom, etc. 
containing a phenol molecule, etc. are mentioned to intramolecular, and, as for a molecular 
weight, 100-100,000 are preferred. They can be used for them for two or more sorts, these 
polyol compounds being able to be independent or mixing. 

[0017]As an ethylenic unsaturated group containing hydroxy compound (d). For example, 2- 
hydroxyethyl (meta) acrylate, 2-hydroxypropyl (meta) acrylate, GURISHIDORUJI (meta) acrylate, 
caprolactone conversion 2-hydroxyethyl (meta) acrylate, Acrylate (meta) system polyhydroxy 
compounds, such as penta ERIS RITORUTORI (meta) acrylate and GURISERORUJI (meta) 
acrylate, The compound which has one or more hydroxy groups is mentioned into a molecule, 
and they can use two or more sorts, the poly unsaturation polyol etc. which are produced by 
monocarboxylic acid having unsaturated groups reacting to an epoxy resin being able to be 
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independent, or mixing them. 

[001 8]A poly unsaturation polyol compound is compoundable by the addition reaction of an 
epoxy resin and the thing carboxylic acid of monocarboxylic acid having unsaturated groups. As 
an epoxy resin, a glycidyl ether compound, a glycidyl ester compound, a glycidyl amine 
compound, etc. are mentioned. 

[001 9]A glycidyl ether compound is obtained by adding 1 Eq or more of latters, and making a 
polyol compound and epichlorohydrin react to 1 Eq of the former hydroxyl groups. As a polyol 
compound, bisphenol A, the bisphenol F. Bis(4-hydroxyphenyl)ketone, a bis(4~-hydroxyphenyl) 
sulfone, Resorcinol, tetramethyl biphenol, tetra alkyi biphenol, Hydrogenation bisphenol A, the 
hydrogenation bisphenol F, tetrabromobisphenol A, Ethylene glycol, a diethylene glycol, a 
polyethylene glycol, Propylene glycol, a polypropylene glycol, 1 ,4-butanediol, 1 ,6-hexanediol, 3- 
methyl-1,5-pentanediol, 1 ,9-nonanediol, 1 ,4-hexanedimethanol, dimer aciddiol, etc. are 
mentioned. 

[0020]A glycidyl ester compound is obtained by making epichlorohydrin 1 Eq or more of latters 
react to a poly carboxyl compound in addition to 1 Eq of the former carboxyl groups. As a poly 
carboxyl compound, phthalic acid, tetrahydrophtal acid, hexahydrophthalic acid and methylene 
tetrahydrophtal acid, methyl and methylene tetrahydrophtal acid, succinic acid, maleic acid, etc. 
are mentioned, for example. 

[0021] A glycidyl amine compound is obtained by making epichlorohydrin 1 Eq or more of latters 
react to a poly amino compound in addition to 1 Eq of former amino groups. As a poly amino 
compound, aniline, o~toluidine, etc. are mentioned, for example. Next, as monocarboxylic acid 
having unsaturated groups, the reactant of acrylic acid, crotonic acid, alpha-cyanocinnamic acid, 
cinnamic acid, saturation or unsaturated dibasic acid, and an unsaturation group content 
monoglycidyl compound is mentioned, for example. As acrylic acid, for example Acrylic acid, 
methacrylic acid, beta-styryl acrylic acid, The half ester which is an equimolar reactant of a 
beta-furfuryl acrylic acid, saturation, or unsaturation 2 base acid anhydride and the acrylate 
derivative which has one hydroxyl group in one molecule (meta). The half ester which are the 
equimolar reactants of saturation or unsaturated dibasic acid, and monoglycidyl (meta) acrylate 
derivatives is mentioned. 

[0022]As the saturation used for half ester manufacture, or an unsaturation 2 base acid 
anhydride, For example, a succinic anhydride, a maleic anhydride, phthalic anhydride, tetrahydro 
phthalic anhydride, hexahydro phthalic anhydride, methylhexahydrophthalic anhydride, methyl 
cyclohexene-dicarboxylic anhydride, itaconic acid anhydride, MECHIRUENDO methylene 
TETORAFUTARU acid, etc. are mentioned. As acrylate derivatives which have one hydroxyl 
group in one molecule (meta), For example, hydroxyethyl (meta) acrylate, hydroxypropyl (meta) 
acrylate, Hydroxybutyl (meta) acrylate, polyethylene-glycol mono- (meta) acrylate, GURISERINJI 
(meta) acrylate, TORIMECHI roll pro pansy (meta) acrylate, penta ERIS RITORUTORI (meta) 
acrylate, dipentaerythritol penta (meta) acrylate, the acrylate (meta) of phenyl glycidyl ether, etc. 
are mentioned. 

[0023]As the saturation used for another half ester manufacture, or unsaturated dibasic acid. 
For example, succinic acid, maleic acid, adipic acid, phthalic acid, tetrahydrophtal acid, 
hexahydrophthalic acid, itaconic acid, fumaric acid, etc. are mentioned, and glycidyl (meta) 
acrylate etc. are mentioned as monoglycidyl (meta) acrylate derivatives, for example. 
[0024]These monocarboxylic acid having unsaturated groups can be independent, or can mix two 
or more sorts, and can be used. Especially desirable monocarboxylic acid is acrylic acid (meta). 
[0025]The oligomer (A) used by this invention is compoundable as follows, for example. First, the 
polybasic acid anhydride (a) and diamine compound (b) which have at least two acid anhydride 
groups in a molecule. Or a polyol compound (c) is made to react as the (a) ingredient, the (b) 
ingredient, and an optional component, an end acid anhydride group compound is compounded 
and, subsequently an ethylenic unsaturation group content polyhydroxy compound (d) is made to 
react. 

[0026]As for an end acid anhydride group compound, it is preferred to make 1.01-2.0 Eq 
(considering it as the acid anhydride equivalent) of polybasic acid anhydrides (a) which have at 
least two acid anhydride groups in a molecule react to 1 Eq of amino groups of a diamine 
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compound (b). As for 0-80 ** and reaction time, 1 to 10 hours is [ the reaction temperature of 
this amidation reaction ] preferred. When a polyol compound (c) is added as an optional 
component and the sum total of the amino group of the (b) ingredient and the hydroxyl group of 
the (c) ingredient is 1 Eq, it is preferred to make 1.01-2.0 Eq (considering it as the acid 
anhydride equivalent) of (a) ingredients react. First, it is preferred to usually perform an 
amidation reaction at 0-60 ** for 1 to 1 0 hours, and to perform the amidation reaction of the 
diamine compound (b) which carried out temperature up to 60-150 **, made it react to it for 1 
to 1 0 hours, and remains in it after that, and the esterification reaction of a polyol compound (c). 

[0027]Subsequently, an ethylenic unsaturation group content polyhydroxy compound (d) is made 
to react to said end acid anhydride group compound, and oligomer (A) is obtained. It is preferred 
to make it 1 .0-2.0 Eq of hydroxyl groups of an ethylenic unsaturation group content polyhydroxy 
compound (d) react to 1 Eq of acid anhydride groups of said end acid anhydride group compound, 
the reaction temperature of an oligomerization reaction — usually — ordinary temperature - 100 
** is 50-90 ** preferably. In order to prevent the gelling by a radical polymerization during this 
reaction, it is usually preferred to add polymerization inhibitor, such as 50-2000 ppm 
hydroquinone, hydroquinone monomethyl ether, p-methoxy phenol, and p-benzoquinone. The 
following reactive diluent (B-1) and the following organic solvent (B-2) may be added to this 
reaction time. 

[0028]A diluent (B) is used in this invention. (B) as the example of an ingredient — for example, 
2-hydroxyethyl (meta-) acrylate. 2-hydroxypropyl (meta) acrylate, 1 ,4-butanediol mono- (meta) 
acrylate, Carbitol (meta) acrylate, acryloyi morpholine, hydroxyl group content (meta) acrylate. 
for example, 2-hydroxyethyl (meta-) acrylate and 2-hydroxypropyl (meta-) acrylate. The acid 
anhydride of 1 ,4-butanediol mono- (meta) acrylate etc. and a polycarboxylic acid compound, for 
example, non-succinic acid, a maleic anhydride, phthalic anhydride, and tetrahydro phthalic 
anhydride. Half ester, poly ethylene glycol di(metha)acrylate which are reactants, such as 
hexahydro phthalic anhydride, Tori propyleneglycol cli(meth) acrylate, TORIMECHI roll pro pantry 
(meta) acrylate, Trimethylolpropane PORIETOKISHITORI (meta) acrylate, GURISEN 
polypropylene POKISHITORI (meta) acrylate, Di(meth)acrylate (for example, the Nippon Kayaku 
Co., Ltd. make, KAYARAD HX-220. HX-620, etc.) of epsilon-caprolactone addition of 
hydronalium KISHIBI valine acid neo pen glycol, Pentaerythritol tetra (meta) acrylate, the poly 
(meta) acrylate of the reactant of dipentaerythritol and epsilon-caprolactone, Dipentaerythritol 
poly (meta) acrylate and mono- ** A poly glycidyl compound, for example, butyl glycidyl ether 
and phenyl glycidyl ether. Polyethylene glycol diglycidyl ether, polypropylene glycol diglycidyl 
ether, 1, 6-hexanediol diglycidyl ether, diglycidyl hexahydrophthalate. Glycerin poly glycidyl ether, 
glycerin polyethoxy glycidyl ether, Trimethylolpropane polyglycidyl ether, trimethylolpropane 
PORIETOKISHI poly glycidyl ether, The epoxy (meta) acrylate which is a reactant of**) and 
acrylic acid (meta), The reactive diluent (B-1) of **, gamma-butyrolactone, gamma- 
valerolactone, Lactone, such as gamma-caprolactone, gamma-heptalactone, alpha-acetyl- 
gamma-butyrolactone, and epsilon-caprolactone; Dioxane, 1 ,2-dimethoxymethane, diethylene 
glycol dimethyl ether, diethylene-glycol diethylether, Diethylene-glycol dibutyl ether, propylene 
glycol monomethyl ether, Propylene glycol monoethyl ether, triethylene glycol wood ether, 
Triethylene glycol diethylether, tetraethylene glycol wood ether. Ether, such as tetraethylene 
glycol diethylether; Ethylene carbonate. Carbonate, such as propylene carbonate; Methyl ethyl 
ketone. Ketone, such as methyl isobutyl ketone, cyclohexanone, and an acetophenone; Phenol, 
Phenols, such as cresol and a xylenol; Ethyl acetate, butyl acetate, Ethylcellosolve acetate, 
butyl-cellosolve acetate, carbitol acetate. Ester species, such as butylcarbitol acetate and 
propylene-glycol-monomethyj-ether acetate; Toluene, Hydrocarbon, such as xylene, 
diethylbenzene, and cyclohexane; organic solvents [, such as petroleum solvents, such as 
petroleum ether and petroleum naphtha, ] (B-2), such as halogenated hydrocarbon, such as 
trichloroethane, tetrachloroethane, and monochlorobenzene, can be mentioned, A diluent may be 
used independently, may mix two or more kinds and may be used. 

[0029]As an example of a photopolymerization initiator (C), they are 2,4-diethylthio xanthone, 2- 
chloro thioxan ton, an isopropyl thioxan ton, and the 2-methyl- 1 , for example. - [4-(methylthio) 
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phenyl] -2-nnorpholino propane-1,2-benzyH2"-dimethylamino 1-(4~morpholinophenyl)-1- 
butanone, 4-benzoyl-4'-methyldi phenylsulfide, 2,4,6-tri methyl benzoyl diphenylphosphine oxide. 
MIHIRAZU ketone, benzyl dimethyl ketal, 2-ethylanthraquinone, etc. can be mentioned. The 
photopolymerization accelerator (for example, amines, such as N,N"-dimethylaminobenzoic acid 
ethyl ester and N,N-dimethylamino isoamyl benzoate ester) as an accelerator of these 
photopolymerization initiators (B) can also be used together. 

[0030]A dielectric constant as an example of 3.5 or less powder (D), Low density polyethylene 
powder, high-density-polyethylene powder, ethylene / acrylic acid copolymer powder, 
Polyphenylene ether powder, polyether sulphone powder, polytetrafluoroethylene powder, silicone 
powder, polyimide powder, Teflon (registered trademark) powder, etc. are mentioned, and two or 
more sorts can also be mixed. As for the particle diameter of these powder, 30 micrometers or 
less are preferred. Since pattern accuracy worsens that it is not less than 30 micrometers, it is 
not desirable. Since the heat resistance of a hardened material worsens that it is 1 00 ** or less, 
not less than 1 00 ** of the melting point is preferred. 

[0031 ]In this invention, in order to raise the dispersion stability in the inside of resin, powdered 
(D) surface treatment may be performed. Refining topochemical in refining by coating of rosin 
processing etc.. low-temperature plasma treatment, etc. as a surface treatment method. Refining 
by precipitation reactions, such as refining by exploitation of high energy of refining by 
encapsulation of refining by a mechanochemical reaction, the in-situ method, a phase separation 
method, etc., radiation, etc. and a CVD method, etc. can be mentioned, and these can be 
combined, or conversion of the reforming layer can also be further carried out by a chemical 
reaction. 

[0032]A surface-active agent (E) can be used in this invention. As an example of a surface- 
active agent (E), an anionic detergent, a nonionic surfactant, a cationic surfactant, etc. are 
mentioned. As an anionic detergent, fatty acid salt, alkyl-sulfuric-acid ester salt, Alkylbenzene 
sulfonate, alkylnaphthalenesulfonate, AlkyI sulfosuccinate, alkyi diphenyl ether disulfon acid 
chloride, An alkyl-phosphoric-acid salt, polyoxyethylene alkyI or alkyI allyl sulfuric ester salt, 
naphthalene sulfonic acid formalin condensate, a special polycarboxylic acid type polymer 
surfactant, a perfluoro alkyl-sulfonic-acid salt, perfluoroalkyi carboxylate, etc. are mentioned. As 
a nonionic surfactant, polyoxyethylene alkyI ether, Polyoxyethylene alkyI aryl ether, a 
polyoxyethylene derivative, A sorbitan fatty acid ester, a polyoxy sorbitan fatty acid ester, 
Polyoxy sorbitol fatty acid ester, a glycerine fatty acid ester, Polyoxyethylene fatty acid ester, 
polyoxyethylene alkylamine, AlkyI alkanol amide, perfluoroalkyi polyoxyethyleneethanol, 
perfluoroalkyi alkoxylate, fluorination alkyI ether, fluorination alkyI ester, etc. are mentioned. As a 
cationic surfactant and an ampholytic surface active agent, an alkylamine salt, quarternary 
ammonium salt, an alkyI betaine, amine oxide, the 4th ammonium salt of perfluoroalkyi, etc. are 
mentioned. 

[0033]The photosensitive resin composition of this invention can be prepared by dissolving, 
mixing and kneading each ingredient of (A), (B), (C), and (D). The using rate of each ingredient 
can be performed as follows among the resin composition of this invention (% is weight %). (A) 10 
to 90% is desirable especially preferred to a constituent, and the amount used which +(B-1)+ (C) 
totaled is 30 to 80%. (D) Among a constituent, 10 to 90% is desirable especially preferred, and an 
ingredient is 20 to 70%. (A) As for the amount of the (A) ingredient used, the amount of 5 - the 
(C) ingredient used of the amount of the ingredient (B-1) used is [ the amount used with each 
preferred ingredient occupied in the total quantity of +(B-1)+ (C) ] 5 to 30% 65% 30 to 90%. As 
for the (E) ingredient, it is preferred to use it 0.01 to 10% to a total of 100% of (A)+(B)+(C)+ (D). 
The amount of the organic solvent (B-2) used can be used at a rate that it is arbitrary for the 
purposes, such as suitable viscosity control, in order to use the constituent of this invention. 
[0034]A heat curing component (F) can be used in this invention. By using this, heat resistance 
etc. can be raised further. As a heat curing component (F), an epoxy resin, a melamine 
compound, an oxazoltne compound, a phenolic compound, etc. can be mentioned, for example. As 
an epoxy resin, specifically A bisphenol A type epoxy resin, Bisphenol F type epoxy resin, phenol 
novolak type epoxy resin, Cresol novolak type epoxy resin, a trisphenol methane type epoxy 
resin, Glycidylethers;3,4-epoxy-6-methylcyclohexylmethyl-3,4-epoxy-6-methylcyclohexane 
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carboxylate, such as brominated epoxy resin and a biphenol type epoxy resin, 3,4- 
epoxycyclohexylmethyl 3,4-epoxy cyclohexane carboxylate, Cycloaliphatic epoxy resin, such as 
1 -epoxy ethyl-3,4-epoxy cyclohexane: Phthalic acid diglycidyl ester, Glycidyl amines, such as 
glycidyl ester species; tetraglycidyl ether diaminodiphenylmethanes, such as tetrahydrophtal acid 
diglycidyl ester and dimer acid glycidyl ester; heterocyclic epoxy resins, such as triglycidyl 
isocyanurate, etc. are mentioned. Especially, the melting point can form a photopolymerization 
sex skin film without an after-desiccation tuck, and a not less than 50 ** epoxy resin has it. 
[ preferred ] 

[0035]As a melamine compound, melamine resin which is a polycondensation thing of melamine, 
melamine, and formalin is mentioned. As a urea compound, the urea resin etc. which are the 
polycondensation things of urea, urea, and formalin are mentioned. 

[0036]As an oxazoline compound, 2-oxazoline, 2-methyl~-2-oxazoline, 2-phenyl-2-oxazoline. 2,5- 
dimethyl- 2-oxazoline, 5-methy|-2-phenyl-2-oxazoline, 2,4-diphenyl oxazoline, etc. are 
mentioned. 

[0037]as a phenolic compound — phenol and cresol — it goes berserk and Norian. catechol, 
resorcinol, hydroquinone, pyrogallol, resol. etc. are mentioned. 

[0038]When using an epoxy resin as the above-mentioned heat curing component (F), Using a 
hardening accelerator as a desirable hardening accelerator of an epoxy resin specifically, 2- 
methylimidazole, 2-ethyl-3-methylimidazole, 2-undecylimidazole, 2-phenylimidazole, 1- 
cyanoethyl-2-ethylimidazole, Imidazole compounds, such as 1-cyanoethyl-2-undecylimidazole; 
Melamine, Guanamine, acetoguanamine, benzoguanamine, ethyldiaminotriazine, 2,4- 
diaminotriazine, 2,4-diamino-6-tolyl triazine, Triazine derivatives, such as 2,4-diamino-6- 
xylyltriazine; third class amines; polyphenol, such as trimethylamine, triethanolamine, N,N- 
dimethyl octylamine, pyridine, and m-aminophenol, is mentioned. They can be used, these 
hardening accelerators being able to be independent or using them together. It is desirable 
especially preferred to use it 5 to 100% to a total of 100% of (A)+(B)+(C)+ (D), and these heat 
curing components (F) and a hardening accelerator are 10 to 60%. 

[0039]In this invention, various kinds of additive agents can be added further if needed. As 
various kinds of additive agents, for example Talc, barium sulfate, calcium carbonate. Magnesium 
carbonate, barium titanate, aluminium hydroxide, an aluminum oxide. They are polymerization 
inhibitor coupling agents, such as thixotropy grant agents, such as bulking agents, such as silica 
and clay, and Aerosil, silicone, a leveling agent, a defoaming agent, a color, hydroquinone, P- 
methoxy phenol, and hydroquinone mono- chill ether, and waxes. 

[0040]Can use the resin composition of this invention as mentioned above as the constituent for 
solder resists, a constituent for layer insulation layers, etc., and these. It is applied the whole 
surface on various bases (for example, glass, ceramics, metal, etc.) by methods, such as a spin 
coat, screen-stencil, a curtain flow coat, and a spray coat. After prebaking at about 50-150 ** 
by far-infrared rays or warm air after spreading if needed and removing an organic solvent, only a 
portion to pattern exposes ultraviolet rays using the negative mask through ultraviolet rays. As a 
light exposure of ultraviolet rays, 10 - 10000 mJ/cm 2 is preferred. Next, it develops negatives 
and ranks second by means, such as a spray, with the water of 10-60 ** of solution 
temperature, or dilute-alkali solution, for example, heat-hardens at 100-300 ** for 0.5 to 24 
hours, and a pattern is formed. 

[0041]When using it as a film, the resin composition of this invention. For example, it applies to a 
mold releasing film etc. using a wire bar method, a dipping method, a spin coat system, a 
photogravure method, a doctor blade method, etc., and dries at 50-150 ** by far-infrared rays or 
warm air if needed, and a mold releasing film etc. are stuck further if needed. A mold releasing 
film is stripped at the time of use, it transfers it to a substrate, and forms a pattern according to 
exposure, development, and heat curing like the above. 
[0042] 

[Example] Hereafter, Examples 1-14 and a comparative example explain this invention. The 
photosensitive resin composition was prepared according to the presentation shown in Table 1 - 
3. The obtained resin composition is applied by 50 micrometers (dry membrane thickness) of 
thickness the whole surface on the glass epoxy copper-clad lamination version using screen- 
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stencil, After prebaking for 20 minutes at 80 **, contact a negative film (a line/space = 150 

micrometers/150 micrometers), and the 500 mJ/cm^ exposure of is done with an ultrahigh 
pressure mercury lamp, Subsequently, the unexposed part was developed for 2 minutes by spray 

pressure 2 kg/cm^ using sodium carbonate solution (30 **) 1.0%. It heat-hardened at 150 ** 
after development and among the air for 1 hour, the resist pattern was formed, and development 
nature, the state of the pattern after development, adhesion with a substrate, solder heat 
resistance, the dielectric constant, and the dielectric dissipation factor were evaluated. 
[0043]To a round bottom flask with a synthetic example 1 (synthetic example of reactant A) 
stirring device, and a condenser tube. Polytetramethylene glycol (hydroxyl value; 1 29 mgKOH/g) 
Molecular weight; 870 870g, kaya bond C-100 (made by Nippon Kayaku Co., Ltd.) 1 13.2g, 436.4 g 
of pyromellitic dianhydride (the Mitsubishi Gas Chemical Co., Inc. make, acid value;101 1 
mgKOH/g), 5683.2 g gamma-butyrolactone was prepared, it reacted at 85 ** after that with the 
room temperature for 10 hours for 5 hours, and 20% of solid content and the end acid anhydride 
polyamide prepolymer of acid value 212 mgKOH/g were obtained. Subsequently, prepare 232.3 g 
of 2-hydroxyethyl acrylate, and the methoxy phenol 7.3g, and it was made to react at 85 ** for 
about 10 hours, and weight average molecular weight obtained 23% of solid content by about 
4000 (based on the GPC method), and solid content acid value obtained oligomer (A-l) of 133.5 
mgKOH/g. 

[0044]To a round bottom flask with a synthetic example 2 (synthetic example of reactant A) 
stirring device, and a condenser tube. ATBN1300x16 (Ube Industries, Ltd. make and amine 
equivalent;888, molecular weight;1800) 1800g, 436.4 g of pyromellitic dianhydride (the Mitsubishi 
Gas Chemical Co., Inc. make, acid value;1011 mgKOH/g) and 8945.6 g gamma-butyrolactone 
were prepared, it reacted at 60 ** with the room temperature for 1 0 hours for 5 hours, and the 
end acid anhydride group polyamide prepolymer compound of acid value 148 mgKOH/g was 
obtained. Subsequently, prepare 232.3 g of 2-hydroxyethyl acrylate, and the MECHIKISHI phenol 
1 1.4g, and it is made to react at 85 ** for about 10 hours. The reaction was ended in the place 
where isocyanate group concentration became 0.3%, weight average molecular weight obtained 
22% of solid content by about 3000 (based on the GPC method), and solid content acid value 
obtained oligomer (A-2) of 89.4 mgKOH/g. 
[0045] 

Table 1 Fruit ** Example 1 2 3 4 (A~1). 50 50 25 (A-2) 50 25. KAYARAD PEG400DA *1. 4 2 
KAYARAD DPHA *2. 4 KAYARAD DPCA-60 *3. 2 4 KAYACURE DETX-S *4. 1 1 1 1 
KAYACURE EPA. *5 1 1 1 1 EOCN-104S. *6 4 4 4 4 hexamethylolmelamine . 0.4 0.4 0.4 0.4 Flow 
bead LE-1080 *7 14 10 flow bead EA-209 *8 14 10 development nature (1% sodium carbonate 
solution) O O O O State O O O of the pattern after development. O Adhesion O O O O solder 
heat resistance O O O O dielectric constant 2.5 2.7 2.5 2.7 Dielectric dissipation factor 0.02 0.02 
0.02 0.02[0046] 

Table 2 Fruit ** Example 5 6 7 8 9 (A-1). 50 50 50 25 (A~2) 50. 25 KAYARAD PEG400DA. *1 4 2 
KAYARAD DPHA. *2 4 4 KAYARAD DPCA-60. *3 2 4 KAYACURE DETX-S. *4 1 1 1 1 1 
KAYACURE. EPA *5 1 1 1 1 1 EOCN-104S. *6 4 4 4 4 Four Hexamethylolmelamine . 0.4 0.4 0.4 
0.4 0.4. Granular material (D-1) *9 14 A granular material (D-2). *10 10 14 Granular material (D- 
3) *1 1. 14 Ten Development nature (1% sodium carbonate solution). O O O O O State O O O O 
O of the pattern after development Adhesion O O O O O solder heat resistance O O O O O 
dielectric constant 2.5 2.7 2.5 2.5 2.7 dielectric dissipation factor 0.02 0.02 0.02 0.02 0.02[0047] 
Table 3 Fruit ** Example Comparative example 10 11 12. 13 14 (A-l) 50 50 50. 25 50 (A-2) 50 
25 KAYARAD. PEG400DA *1 4 2 KAYARAD. DPHA *2 4 4 4 KAYARAD DPCA-60. *3 2 4 
KAYACURE DETX-S. *4 1 1 1 1 1 1 KAYACURE. EPA *5 1 1 1 1 1 1 EOCN-104S. *6 4 4 4 44 
Four Hexamethylolmelamine . 0.4 0.4 0.4 0.4 0.4. 0.4 Flow bead LE-1080 *7. 14 Flow bead EA- 
209 *8 10. 14 PTFE bead *12 14 10. Sodium lauryl sulfate 0.1 sorbitan-monolaurate . 0.1 0.1 
Fluorination alky! ester . 0.1 0.1 Development nature (1% sodium carbonate solution). O O O O O 
O [ 2.7 2.5 2.5 2.7 3.9 Dielectric dissipation factor 0.02 0.02 0. ] State O O O O O O of the 
pattern after development Adhesion 0 0 0 0 0 0 solder heat-resistant 0 0 0 00 O Dielectric 
constant 2.5 02 0.02 0.02 0.04[0048] Notes *1 KAYARAD PEG400DA: Polyethylene-glycol 
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diacrylate (made by Nippon Kayaku Co., Ltd.) 

*2 KAYARAD DPHA : dipentaerythritol penta and hexa acrylate (made by Nippon Kayaku Co.. 
Ltd.) 

*3 KAYARAD DPCA-60 : caprolactone denaturation dipentaerythritol hexaacrylate (made by 
Nippon Kayaku Co., Ltd.) 

*4 KAYACURE DETX-S:2, 4-diethylthio xanthone (made by Nippon Kayaku Co., Ltd.) 
*5 KAYACURE EPA : the Nippon Kayaku Co., Ltd. make, p-dimethylaminobenzoic acid ethyl 
ester *6 cresoi novolak type epoxy resin (made by Nippon Kayaku Co., Ltd.) 
*7 Low density polyethylene powder (made by Sumitomo Seika Chemicals Co., Ltd.) 
*8 Ethylene acrylic acid copolymer powder (made by Sumitomo Seika Chemicals Co., Ltd.) 
*9 The polytetrafluoroethylene bead *12 polytetrafluoroethylene bead which carried out plasma 
treatment, which carried out low density polyethylene powder *10 plasma treatment and which 
carried out ethylene acrylic acid copolymer powder *1 1 plasma treatment [0049](Development 
nature) :. As follows. Evaluated O .... thoroughly. ** currently developed .... slightly, x with 
residue .... there is a portion which is not developed. :0 in which some or all of the pattern 
has peeled (state of the pattern after development) .... ** by which the pattern is maintained 
correctly .... x to which the width of the pattern is thin .... a part of pattern part — or, O which 
did :Scotch tape (registered trademark) friction test which has all separated (adhesion) .... ** 
which does not separate at all .... x which has peeling in part very much .... :rosin-sy stem-flux 
MH-820V (the Tamura Kaken Corp. make, trade name) with many (solder heat resistance) 
separating portions is used, O which carried out soldering processing for 10 seconds at 260 **, 
and observed the existence of abnormalities, such as peeling and bulging .... It completely 
separates, ** without bulging .... It separates in part very much and bulging is ******x.... It 
separated and the dielectric dissipation factor was measured by :(dielectric dissipation factor) 
1MHz which measured the dielectric constant by :1MHz with many (dielectric constant) portions 
of bulging. [0050]It applied to the mold releasing film so that the thickness after drying the resin 
composition of example 1 5 Example 2 might be set to 50 micrometers, and it dried at 80 ** for 
20 minutes, and the film was obtained. This film was transferred for the glass epoxy copper-clad 
lamination version, the negative film was contacted, the 500 mJ/cm exposure was carried out 
with the ultrahigh pressure mercury lamp, it ranked second and the unexposed part was 
developed for 2 minutes by spray pressure 2 kg/cm^ in sodium carbonate solution (30 **) 1.0%. It 
calcinated at 1 50 ** after development and among the air for 1 hour, the resist pattern was 
formed, all of development nature, the state of the pattern after development, adhesion with a 
substrate, and solder heat resistance were O, the dielectric constant was 2.7 and the dielectric 
dissipation factor was 0.02. 

[0051 ]The resin composition of this invention, a film, and its hardened material are excellent in 
development nature, and their pattern accuracy after development is good, and excellent in 
adhesion so that clearly from the result of Examples 1-14 and a comparative example. 
They are a lower dielectric constant and a low dielectric tangent. 

[0052] 

[Effect of the Invention]By exposing the resin composition and film of this invention by 
ultraviolet rays selectively through the film in which the pattern was formed, and developing an 
unexposed portion, a resist pattern can be formed, the hardened material after heat curing is 
excellent in solder heat resistance, and a dielectric constant and its dielectric dissipation factor 
are low. 



[Translation done.] 
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A'^ 1, 4-7'^'J^i^'jf-/l'. 1. 6-^^'ty-J:i-~ 

3-^f-;W-l. 5-'<.y:J'>'v^5}-— ^V-. 1. 9- 
/I', l. 4-'sdf-tfi^i;^^y-;K 

[0020] ^'y iy>>')]^j:.y^'rMt^li. 

1 LT. f** 1 '^mmiSatKm^^^ 

[002 1] :5^U>'>'Vl^T5Wt;-^«i. ^UTi^it 

LX . mm 1 ^^im±aDx.MlS$-ii:l. <r t J; Dff ^tL 
sKUrsy^k^fcLTJi:. 0iRKr-Uy. o- 

1^4'fcl««07kK*5r*-f-S (^9)r9^)\^-y 

[0022] ^x.7.'f)\>^^^-z.m^-f^mmt^-^ 

'v^-'?-bFoi|7j<7^;l^M. ^f-;t^^^-9-bKDiE 

{fib^t-g.„ tJt. 1 1 «co7kM^Sr*-ri. 

r^' ) T:?' LTJi. (^Ji.if. b Hodf 

Ul^— .-Kyxf-I^Vr/ya— (^^) T:7y 
[ 0 0 2 3 ] tfw, J3iJ«*XXx;P«Kjt(:=ffiffl-r^l& 

■^yK. rv^eyM. y^ivm. xb^bb'n^i?;!^ 

W^>^x. (;<^') Ti^Ul^— big** 



LT{i:, y v-i^vK ^ ^ ) r9 y i^- b« 
[0 0 24] z.fLt^ayT^-m^-^^'^yiJi'^-^^yWM. 

^m.t.fz\i2.mxJt&m^\Jxm\^h:L)::.i3^x'%h. # 

[0025] :^WMXm\'^^flh:^U df^- ( A ) {i. 

W^^\,Z'yti:< 1 1> 2fflc7)M*i7K?%*tr*-t-?>#JS*K 
( a ) ti^TS. Wti-^ ( b ) tfzii-. ( a ) ^ 
(b) ^^^fceSfig^i: LTjKU*-;l"fk^ 

(c) ^^m-^-tx^^mMymmit^^-^^L. jj^ 

V^-Cx^^ytt:^t&fP^^S-^y b bo^Mt-^ 

(d) ^RJE^-ar.?., 

[0026] *sgigiE*!Kj»l:-&Wi. i^T s y-ffc^ 

( b ) COT 5 1 ^^i(:r>!t tt . ^^^4>t'^i^^< fc i> 
2ffl<0^*«^*-r.|.^J^^7j<!K!l ( a ) S: 1 . 

oi~2. o^m{mM:mmMtLx) ^m^-t^<D 

LX^V^-f\^it^ ( c ) 5:Jnx.S«-&(i, 

( b ) f&j^coT^ymt ( c ) ^^<07mm(r>^Vr^ i 

m&tLfzm. (a) Bg^^l.Ol — 2.0^:1 

b'€^&a?t0~6 O'CTl — l OB#H^fV\ ^com 
6 0-15 0°ClC#S L 1 - 1 0 BtP^RJES m-oX 
US>?TS y-fb-^fe ( b ) COTS F-fbRJEi: . *°y Jf- 

[0027] ?^^v^T^ mia*5^S*7M^»t;-^t^x^ 
i^yft^^fas-i-^r^y b bodf wb-^ ( d ) trKiS 
^^XyfUzf^- (A) mie*«l!*E**»l: 
^^%co^*WlS*('«LT. :r.i-uy'm^mM 
^^Jt^U b bodf Wb-^ ( d ) iO*S*l - 0~2 . 

IE-Mi. ^S~100°C. ?ff^L<{450~9 

^±-f^fz^. 5 0~2 0 0 0 p pm<50>'W bn 

^yy. ^N-f Hndfyy^:yy^;i'X— r;^. p-yb 

S^J ( B- 1 ) ^TIB*I!S^J ( B-2 ) ^jDi-Ttm 

[0028] ^m^X'imWH ( B ) Srffiffl-r ^ . 
( B ) mrcommh LX\i. mUt. 2 - b bndrJ^ 
xf-;l^ (y^) T^y l^-b, 2-bFa^>-rnbVl^ 
(y^) T^J'yi^-b. 1. 4-7':5'yi/':t-/l^^:y 
(yrJ') T^^yi^-b. ;)&/l'b'b-/l^ (y^) T^yi' 

-b. T^'yn-^zk^/p^yy. (y:^') t 

^Ul^-h (Mi.«\ 2-b bodfi/X^;P (yy) T 

yyi^-b. 2-bba^i^7°nb;Kyy ) T^yi/ 



i(5) 001 



-264975 (P200 1-264975A) 



^) r^yi/--b mtif. B^im m) m. kay 

ARAD HX-220. HX-620. m) . ^y^ 

xyxy h-;U7^h^ (p<:5^) r^yi^-h. 'J^y9 
xyxy 1 — e-*ro^:;^ hy(r>K^(0^^) 
i^i^) r^yi/-h. y-^i^^xyxy h-;p;Ky 
(j^^) T^yi/-b. ^lyxji^i^^y^^yi/i^vwb^^S!) 

(i9iJ;ta\ yf-Zl^^y i^i^Vl^x-x/l^. :7xx;W::/yi/ 
>>;l/X— T-;^. d^°yx^l/>^:^"y z?-;Ui>^^'y S/i^-Vt-X 
— T*;l^. 7Ky7°nbl/y^^*y a— y v-i^Vl^x— 7^ 

1, 6-^^1^y5/:t--/l^S^*^'y i^i^VPx— 
^^^\i}^uy^)]^mi^:^0->'JfUJ:.x^j]^. i^V^V 

y^v ifv ^i^vwx-T^/i/. ^^*y -b y VT^y x s/^' 
y ^y;i-x— T-;i/. h y ^f-n— /l^rnvN^y^Ky y 
S/;l^x— f-zK byj?<f'0— ;l^rn>'N">';Kyxh^>'/K 
y^-yS/^'/I/X-T-^K ^) t T^V^mcOK 

m^l (B-1 ) . r-y^\=tyi!'hy. r-^^\y^y 
9Vy^ r-ty'^'^y^Yy ^ r-^T^^^hy. a 
-r^^)V-r-y^^'^y'^yy. e-^y^xi^^ vy 

m<^y^yyW.:i^^^^y. l,2-i^y^h^i^y<^ 
y^ v^xf-l/y^-'y ;l'>>*;^f~;l-x— -r;!^. S/^xf-p- 
y^ y a— ;l^S/xf*;px— T-.'i/. S^x^ y n 
>-Vf*;l^x— yu\^\yyy^) ;i^^y;^f-;ux 
-T*;l^. raUl/yi^ya-;I/^yx^;kx-^;l^. b 
yxf-l^y^'y r?— ;^>>';^^;P'X— T'/l^. b yx-f-l/y 
i^'y a-zi^i^'x^/l-x— 7^;^. h ^xf-l^y^ y r?— 
)V-J^^)V:jl--^)V^ 7^b^xf-lx'y:?^ya-;Vv^xf- 
;I/X-T-;P^i7)x-7^;l^ ; x^l/:x;&-#*;^- h . r 

g7>;i^, xf^/p-bny/i/rr-bT-— yf-z^-bny 

/P-yr-bT'-h. ;<?;Pb>— ;l^Tb7^-h. y^^)Vi})V 
b>— y^TbT-^-h. rnbl^v^'^y ;l^^yy f-;!/ 
x-7^;PTbx-h#coxx7^;i/p. ; h/i/xy. 
y^ >?x^;l^^y-b>. v-^^o^^-^-y^cOj^^t;*^ 
h^)^uux.^y^ xb^^nox^y. ^y^o 



5«^y^^5»*^MtJ^coWS?I^M (B- 
i>m<. 2a»tUi^JS'^L'Cfflv^Ti>m\ 

[0029] Tm^fflj&iij (c ) </>m^mh vxi±. m 

i.«f. 2, 4-i^'x^;^f-:t^-9-yfy. 2-^^on-^ 
iv-i - C4- (^f';l/f*:t) yxX/P3 -2-^/1-7 

^y y-To^N'y- 1 . 2-^>'>^vi'-2->-'^f-;i^r 
^y-i- (4-^;i^7:=r yy^xx;!/) - i-r^^y 
A-^yv'4)V-A' -^^ji^i^y x.^j\^xjuy ^ 
2, 4, 6-hyy^;i^^yyW;L-i^'7xx;!/;^x 

2-x^;l/r>'y.7^yy^Sr#ifl><I^ 

X. ^ix^^^^rai^ffj (B) </)immtL 
xcoym^imm mtii. n, N-y^f-zi^rsy^ 

S#Kx^;PxX7^;P. N, N->>'^^;l^T$ yS.t.# 

y^^^Tk. xf-i/y/r^yzi^^a^^m*. ^ry^x 

xi/yx-T-zl^S)'*. ;Kyx-T-;i^x;^y^y^^7!^. 
yT'b7y;^:toxf^i/y^^^. i^va-ym^^ .i^y 

2atLb^a-&'rS^i:i>-C^^o ^:^i^>r^'*^f4<l{i: 

sojuraaT-^mtL^^. 3 0 ummiThh t^'^^- 
ymmim<^^cox^MtL<^^\^\ mmt. loo^c 
arxhh tmim<^mm&tm<^^cox\ i o or 

[0031] ^mnxu. mm^xco^wm^^^\^± 

mmsc9mb txi^t. vi>'ymmmcoa-'r ^ yyi^zx 

:^y^^i^;UKmf,zX^^9. i n-s i t uS. ffl^ 
[0032] ^WnXU. -W-Mffiffi^J { E ) ^ffifflt-S 

^m^mi{E)coM.mittxii. 
^y^ms^ismfL m^^yii^mmm\Rx/m^:^y 

LXii. liJiSKS. r;^^;«Kxy.ws. r/i^^/i^ 
Ky^yx/i^y^ymu. r}V^}V^y^vy:^)\^y^ 
y»S. r;i/^;i/x;^;}^::7>'N:^K:^. T;i/^;i/>^^yxx 
)V:x.^r')VVy.)Vy ^yW^. T;u^;i^yyS^. j^y 
i^xf - 1/ y T;i^^;^*3tttT;^^;i^T y /«Kxx 
T-;i-li. i-yi^uyxjuy^ryMyt^ji^^vym^m. » 
a^KyT^r/i^^KyKMrS^^^^W^SM. >'\-y;i/:tnr 
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b\ yt— 7;l^:tar/P^-'m4T>'^:— "^AigW^tf 

[00333 -^wMi^myt^mmmMmii. ( a ) . 

(B> . (C) at/ (D) C7)#fig^2r?§». ii« 

#•1. , (A) + (B-1 ) + (C) 

ffLitfiMS{ia«:«tT 1 0~9 0%*Wt L 
<. !|${'»^L<{i3 0~8 0%T'fc^„ (D)^^^ 

1 0~9 0%AW*t<. #tc»^L.< 
{±2 0-7 0%'f$)-g.<> (A) + (B- 1 ) + (C) 

^■^commma. 30-90%. ( b - 1 > ^^cotts 

5-6 5%. (C) m^COmmMli. 5-3 0% 
•CS)^. 4^, (E)fiE^{±. (A)+(B) + (C) 
+ (D) tfO-g-tH 0 0%tcMLT. 0. 0 1-10%ffi 
ffl-ri.^03&>mLv^. *^M^J (B-2 ) «ffiffl*{±, 

[0034] *i&0BTii:, mm^m^ ( F ) $ritffl-ri. 

fcr«a±$-li:-S ^1 1 S . ( F ) tLX 

li. «i.{fx;Jf^>'»Bg, ^^Sy-fb^ft. ^^ffyj 

9 :?Sxd^=35^ v'MBg, h U X 7 x y -;W;>< ^' y Sx 
^^i^aSi, *«^Lx^df 5/^11, b':7xy-;i-ax7K 
^i^^fli^i^'o^'fi^i^Vi^x— r;i^; 3, 4-x^^ 
i^-6-y^;Ui^^D'^^J^/W;><^/i'-3. 4-xjK^ 

4-x*f^>'i/^'n^^i^;ky^;l'-3 , 4-x*°dfv- 

-3,4 -X7ff# v-v-i? n'^^-9-y^fc'tfOBil^x,-Kdf 
j/®fll; ^rJ-yPKi^'^'Ui/i^Vl^xXT^^U. xh^bFa 



;l^xT S y X -;Wy J:'<?)i?" U -yi^Jl-T 5 :x 
^; hU^US/i^;!^^ yi^TJfU—b^rt'O^^R^x 

[00351 ^7SWt.-^i:b-C«i:. y^S^. ^7 

[00363 Ji-df-tfyiJ y-ft^fc LTti. 2 
VU^s 2-yf-;k-2-:t^-9-y'Jy. 2-7x-;W 
-2-;t^-tfV''JV. 2, 5-i^'y^;i^-2-:t=^~»fy" 

5-y^;p-2-7xrx;i^-2-5r^-9-vuy. 

[00 37 3 yxy-zHb-^tli: LT«, ^Ji.«\ 7x 
y— /I's i^UY—fU. ^uy—>U. :^r-^—fU. l^YfV 
i^y. -'W Kn^yy. tfn;iifo-/P-. i^V-;i'^i:*>' 

W^>ti-I><. 

[00383 iiffit^a-fte^^^ ( F ) i: LTX;K=3f 

{±. 2-y-?-;L'-f SiJ^ywK 2-x^;p-3-y-^;w 
-fS:/y-;K 2-'>yxi^/^■< sry-zi'. 2-7x 

—)V-^ S :J^y— /l^. 1 - ^/T yx^;k- 2 -xf-;W 5 

^y— 1 -v-ryx^yi-- 2 -'^yxi^/i^^ s^^y 

y. T-bb^^Tr^sy. '<.yy^^r-^5y. x^/wv'r 
sybyri^'y. 2. 4-i^'T5y huri^'y. 2, 4 
-i^T5y-6-hy;i^byT>''y. 2, 4->''Tsy 
-e-^i^'j)i^h vr'jym<7) h v n^ymm ; h v 
y^zi'TSy, bux^y-zi-rsy. n, N-i>"yf- 
/i^jTi^-f-zi-TSy. b-ys/y. m-T$yyxy-;i^ 
ym ; 5tfy :7xy-;v«*fc'*«W^.fi.?.. 

ttj*i.o iti'i.f^-fO^^Ji- (F) ^^{iBii^M. 
(A) + (B) + (C) + (D) 0 0%t*tt 

5~1 0 0%ffiffl-rS<?>:^»tL<, !RftcSf4L< 

{±1 0~6 0%X'$>h. 

[00393 ^^^mx'ii. ^^^i£^s^^^^5t•c#a^o^alI 
mtit. KK^-^y^A. sm^)v>--^M.. mm 

-^y^l^-^J^. f-;5'yK>'N'y'^'A, 7KS!^liT;^5::^'^ 

A. mcriv%-^j^. j^y*. ^^^-^riftost^L 

rxn>>";k^H<7)^^y hnb-ft-¥-S<J, >^y 3-y. 

Kyy^^j, M?^J, Fn='fyy> p-^ 

b^i^7xy— /p. Ktjdfy y^yf'/i'X— x/i^ 
c7)a-^±ffl;» -y y y y ^"sij. v -/ ^ T^wmxti h « 

[00403 *S&BHcoffimj!g:%{±, wmni. 0 
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m^zi.'o. ^mmwL mm. ^'^x. ^^^-y^Rxf 
m^9\-mxii^izii D 5 o~i 5 oxyminzru^- 

^^Tt-r-g. , m^mcom^b txii io~ioooo 

mJ/cm 2tf^1S-tL\^. mzmStl 0 — 6 0°C<7)7KX 
V\ iX^^X\mm. 1 0 0~3 0 0''C-C0. 5~24 
[ 0 0 4 1 ] X. 7 -f t LXmrn-tiy t ^ii^WM 

crmmm^^^. mm. v-f^ws-:^, -rv -yt^ 
■-y\y-rij^t:m\^xmmy -i }i-j^m<,zm^L . ^2- 

S(;jEtTa*i'h»X{i4aatCJ: 0 5 0-15 O'CXM 

mL. ^ti>iz. 'jUfWizmtx^y^ji^j^^m^mm'T 
■g., mmmii, mmy ^ fVJ^m-i}^vxmmi,zim'¥L. 
±mtmmizmyt. mm. mmitizxyy^-i^-y^mm 

[0042] 

immmi mT. uttMi— 1 4&t/j:b^jtci 

BJSriMBJ-r?.. ai-^3iCS^-rfflBKt^L-3t/&*"-5TS3t 

tcjlff5 0//m xm^L. 8 0°C-e2 0^ 

rar u tJt^, :^:^y -iiVJ^iyA y/7.^-7. 

= 150x/m/150;L<m) ^^$ii^ffiJS7j<^*Ttc: 
j;i9500mJ/cin2 B§|^ <J:v^-C*E3!£SB$r 
1. 0%^-^MJ'^^-i.*^^ (3 0X:) $rfflv^Txr 



1/-JC2 k g/c m2T-2^^rHm^L/to 



cfj, 1 5 0°CT'l^ra«ta-fbL.. l^^^Xh^N-^-^'&J^ 



[0043] -^^Ml 

MI; 12 9mgKOH/g. \ 87 0) 87 0 

g. ;&^*'yKC-l 00 (B*^t^ («) ») 1 1 
3 . 2 g, *l*b-a^ U -y (.EM:^Mt^ (1*) 

Sfliff; 10 1 ImgKOH/g) 436. 4g. r 
-7>n7i?h>-5 6 83. 2gSrtt3=AS^T-5^ 

ra, -e<7)^8 5°c-c i oH#B^u. 110^20%. m 

«2 1 2mgKOH/g<7)5MSiSil*!f*I^UT5 }^rU 
^y-r— 2-#fv:. <KV»T\ 2-b Fa^^j^xf-yl^T:?'; 
l/— h232. 3g, :^}-^~yy X. 7-/1-7 . 3gSrti: 

ii^8 5r-c*ui o^raraiES-tts MM^^'^fi-'f-mm 
4 00 0 (Gpc^fcis) -c. mm23%. wm^ 

mMifil33. 5mgKOH/gtfO:tU::i"V— (A- 

1 ) ^#3t. 

[0 044] -^^M2 

( RiEij Aco-^Bitw ) *K {±^^Ba^/^^^^l=^o■ov 

AJg79X3{C. ATBN130 0X16 
(») rS^'S*; 88 8. tJH^M; 1800) 1 

8 0 0 g. tE7]<b''a;>< U .y bg? (H^;^fX-ft;^ (ft) 
KW: 10 1 ImgKOH/g) 43 6. 4g. r 

-7"^a7^'hV89 4 5. 6 g ^rttS^. ^^5^ 
6 0°CT'l OB#PBlKiSL, K«14 8mgKOH/ 

scry^mM^mm^ y r s Kri^^K y fk^tfsn^^ 

fz. iJ^V-vT. 2-bFD^>'X-f-;l^Ti7yi/-b2 3 
2. 3g. ^^^i'^xy— 7H 1 . 4gS:ft3i^8 5 

"cxm 1 0 , V i^r^— h«ftK*^'o . 

*«;3000 (GPCffitCiS) -e. i0g*2 2%. Hje 
^i-MW*^89. 4mgKOH/g<0:tyd'V— (A- 
2 ) 

[0045] 







mi 
























1 


2 


3 


4 


(A-1) 




50 


50 




25 


(A-2) 








50 


25 


KAYARAD PEG400DA 


* 1 


4 




2 




KAYARAD DPHA 


* 2 




4 






KAYARAD DPCA-60 


* 3 






2 


4 


KAYACURE DETX-S 


* 4 


1 


1 


1 


1 


KAYACURE EPA 


* 5 


1 


1 


1 


1 


EOCN-1 04S 


* 6 


4 


4 


4 


4 
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-^d^^^f;^f^^-;^;>^^S>' 0.4 0.4 0.4 0.4 

yo-e-XLE" 1 08 0 *7 14 10 

>^n-l::-XEA-2 0 9 *8 14 10 

mm^dxmmf'ho^M.ymm) o o o o 



mco^^^-yco^ o o o o 

mm^ o o o o 

iiA.rmim& o o o o 

2.5 2.7 2.5 2.7 

gl^jE^ 0.02 0.02 0.02 0.02 

m m m 

5 6 7 8 9 

(A-1) 50 50 50 25 

(A-2) 50 25 

KAYARAD PEG400DA *1 4 2 

KAYARAD DPHA *2 4 4 

KAYARAD DPCA-60 *3 2 4 

KAYACURE DETX-S *4 1 1 1 1 1 

KAYACURE EPA *5 1 1 1 1 1 

EOCN-104S *6 4 4 4 4 4 

0,4 0.4 0.4 0.4 0.4 

(D-l ) * 9 14 

^&#:(D-2) *10 10 14 

^#:(D-3) *11 14 10 

il«tt ( l%m^bU'>^*?S?S) o o o o o 

mmk(^^^^-ycr>^ o o o o o 

mm& o o o o o 

(4^;t^^vlt o o o o o 
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2.5 2.7 2.5 2.5 2.7 
^HiEg 0.02 0.02 0.02 0.02 0.02 

m m m 

imm 

10 11 12 13 14 

(A-1) 50 50 50 25 

50 

(A-2) 50 25 

KAYARAD PEG400DA *1 4 2 

KAYARAD DPHA *2 4 4 

4 

KAYARAD DPCA-60 *3 2 4 

KAYACURE DETX-S *4 1 1 1 1 1 

1 

KAYACURE EPA *5 1 1 1 1 1 

1 

EOCN-104S *6 4 4 4 4 4 

4 

^^^^"f-u—Ji^^y^y 0.4 0.4 0.4 0.4 0.4 

0.4 

:7n— XLE-1 08 0 *7 14 

:7O-t:'-XEA-2 0 9 *8 10 14 

PTFEt— X *12 14 10 

0.1 

y;pe^y^y^^i/-h 0.1 0.1 

^^yS^ftr/W^/l^-XXT^/U 0.1 0.1 

mm^i ixmm^ho^ j^ymm) o o o o o 

o 

m^^^co^^^-yc^:^ o o o o o 

o 

o o o o o 

o 

iiA.tfmmt o o o o o 

o 

iia* 2.5 2.7 2.5 2.5 2.7 

3.9 

mniEm 0.02 0.02 0.02 0.02 0.02 

0.04 
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[00481:^*1 KAYARAD PEG400D 
(1*) «) 

*2 KAYARAD D P HA : >>"^:x^X>jX U h 
-;t^^>':?'S.Uf's^-9-Ti?U^-b (B^-fl:^ (1*) 

*3 KAYARAD D P C A- 6 0 : ;^7°a5 ^ h 

*4 KAYACURE D ETX- S : 2 . 4 -i^'X 
*5 KAYACURE E P A : H*-f[^ 

p - ^)vr 5 ysm#Kx^/^xx7^;^ 

* 6 ^ P y y if-'y >y ^ ffix,-}fdr ( 
m) «) 

* 7 ffi«JK*°Ux-f i^y^* (ttAW-ft; (*) 

*8 x^l^y-T:?'; /l-KftM-^*^* { ttAW'fb 

*9 r^xvsaaL^t^msjKUx^i/yig^* 

* 1 ir^XvMaUJtJKUxh^^/Uitnx^pyb' 

-X 

* 1 2;Kyxh77;l'5roxf-^>'b'— X 
[0 04 9] (3S«tt) : mTO«tCfWLJt 

o- ■ • • 

X • • • ■ 3M«$tL^V^gP4J-*iJ>|, 

_ . . . . yN-^-yco-gPXti^gPjS^ti^^itTV^S 
O- ■ ■ ■ f%^-v\i:SM,zW^'^1xX\-^h 

h 



A - • - • ^^-mmivis^tbh 

(^i^3^v:|iilS^tt) : a>?>'^79'y:?XMH-82 0V 
(iS'A^-fkSf («) ^fflV^T. 2 6 0-C-C 
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